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here, using a photoionization method to detect the excited molecules,
show that the same is true for SF 6 , contrary to the conclusions reached The experimental setup shown in Fig. 1 is a modification of the . 12 molecular beam photoiortization apparatus described in detail elsewhere. , detector were then counted. In the present experiment, we studied + the photoionization spectrum of SF 6 by the detection of SF 5 ions, by far the most abundant ions produced, via the process SF 6
The spectra were taken by a microprocessor-controlled gated counting and UV frequency-scanning system. Three gated scalers were used, counting respectively photo ions with SF 6 irradiated, photoions from SF 6 without irradiation, and a photoelectric signal proportional to the UV light intensity. The raw spectra were then analyzed in, the
way explained below. Each spectrum scan typically took three to five hotirs. The molecular beam intensity was stable over long periods of time; the laser had abetter than 10% pulse-to-pulse reproducibility, and the long term drift in power output was less than 20%. The laser fluertces at the molecular beam were estimated from the measurement of the total pu1se energy and the area irradiated.
Because the molecular beam had a velocity spread, and there was a time delay between laser irradiation and photoionization, only a certain fraction 6f SF 6 subjected to photoionization during the "laser en" counting period actually came from laser irradiated molecules. The most striking feature of the photoioni~ationspectra of the laser excited SF 6 is how little they deviate from the spectrum of the unexcited SF 6
• For comparison, we should keep in mind that one,C0 2 laser -1 photon of energy corresponds to about 1000 cm on the frequency scale.
2
Even at an energy f1uence of 1.5 J/cm (see Fig. 2 ), which is around the The lower peak intensity of our 250 ns pulse is therefore expected to l~wer the average number of photons absorbed per molecule.
As is evident from Fig. 2 , at laser energy f1uences much below Photoionization spectra for the reaction SF 6
+ hv -+ SF; + F + e .
• Room temperature spectrum.
-' -' -'-Spectra calculated from the room temperature spectrum for temperatures of 500 K and 700 K.
o 500 K experimental spectrum, normalized to the flat region of the theoretical spectrum.
+ 700 K experimental spectrum, normalized to the flat region of the theoretical spectrum. .0 OZ cr =>.
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